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21 . (new) A process for the conversion of hydrocarbons containing residues or heavy 
distillates whWt may be laden with impurities into lighter liquid products that are substantially 
free of soot, coRe and gases, the process comprising: 

preheating\ hydrocarbon load; 

injecting the load into a reactor, wherein the reactor is operated at a second temperature 

which is rfess than a cracking temperature of the load; 
passing the load tKrough a high-speed jet, wherein the speed of the jet is sufficient to 

impart enough mechanical energy to the molecules of the load to cause the 

molecules to sp\[it, wherein substantially all of the split molecules comprise liquid 

hydrocarbons. 

22. (new) A process for the conversion of hydrocarbon residues or heavy distillates into 
liquid hydrocarbon products with subs^ntiayy no production of gasses, coke or soot, the 
process comprising: 

preheating a hydrocarbon load to SfftYst temperature, wherein the load comprises one or 
more hydrocarbons selecteoyom the group consisting of residues and heavy 
distillates, and wherein the firsUemperature is below a temperature sufficient for 
thermal conversion of the load; 

introducing the load into the path of a highspeed jet to cause mechanical shearing of 
the molecules of the load. 

23. (new) The process of claim 22, further composing saturating the sheared molecules of 
the load in a soaking chamber. 

24. (new) The process of claim 23, wherein saturating the sheared molecules of the load 
comprises utilizing steam for the jet, wherein the sheared mplecules of the load are allowed to 
soak in the steam. 




25. (new) The process of claim 22, wherein the jet comprise^ steam. 

(new) The process of claim 22, wherein the jet has a velocity of about 700 m/s. 
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27. (new) The process of\claim 22, wherein the jet is preheated to a temperature at which 
no substantial thermal conversion of the load occurs. 

28. (new) The process of claim\2, wherein the load is not vaporized prior to introduction 
into the path of the jet. 



29. (new) The process of claim 22, wherein the load is introduced into the path of the jet in 
a reactor, wherein the reactor is maintained a^a temperature at which no substantial thermal 
conversion of the load occurs. 



30. (new) The process of claim J£9, wherein the temperature of the reactor is about 540 
degrees C. 



31 . (new) The process of claim 29, Wherein the temperature of the jet is about 25 degrees 
C greater than the temperature of the reactor. 



32. (new) A reactor for the conversion of a hydrocarbon load comprising residues and 
heav^ctjstillates with substantially no production of gasses, soot or coke, the reactor 
comprising! 

a reactor^bQdy configured to maintain a first temperature; 

one or more iniet§ through which a load is introduced into the reactor body, wherein the 
load compris^Ssat least one of the group consisting of residues and heavy 
distillates, and whehejn the load/Is preheated to a second temperature; and 
a nozzle through which a jet of ^as introduced into the reactor body; 
wherein the first and second tempb^tures are all less than a temperature sufficient for 

thermal conversion of the Irad to ocqur; and 
wherein the nozzle and the one or more inlets a* 
the path of the jet. 



positioned to introduce the load into 




33. (new) The reactor of claim 32, wherein the one or more inletSNOomprise at least two 
inlets and wherein the inlets are positioned so that the path of the load introduced through each 
of the inlets converges with the paths of the load introduced through the otheNnlets. 
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3^. (new) The reactor of claim 33, wherein the paths of the load introduced through the 
inlets converge at a location which is in the path of the jet. 

35. cnew) The reactor of claim 33, wherein the one or more inlets are angularly displaced 
from the fWi of the jet, and wherein, for each inlet, the corresponding path of the load crosses 
the path of tne jet. 

36. (new) Th\reactor of claim 32, wherein the nozzle is configured to introduce the jet of 
gas into the reactorat a velocity of at least 700 m/s. 



37. (new) The reactor of claim 32, wherein the jet of gas is preheated to a third temperature 
which is less than the temperature sufficient for therrri3l conversion of the load to occur. 

38. (new) A system for the cxxnversion oLamydrocarbon load comprising residues and 



heavy distillates with substantially n 

comprising: 

a first heater configured to pre 
comprises at least one 
residues and heavy dis 




gasses, soot or coke, the system 



d to a first temperature, wherein the load 
rbon selected from the group consisting of 



a reactor configured to maintain a secon^ temperature, wherein the reactor has a nozzle 
for injecting a high speed jet into the reactor, wherein the reactor also has an 
inlet configured to inject the preheated load into the path of the jet in the reactor; 
and 

a second heater configured to preheat a gas to a\third temperature, wherein the gas is 
injected into the reactor through the nozzle to produce the jet; 

wherein the first, second and third temperatures are fe v ss than a temperature sufficient to 
cause thermal conversion of the load. 



39. (new) The system of claim 38, further comprising a soakingVhamber configured to 
allow sheared molecules of the load to mix with the gas and become saturated. 
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